Mechanical stretch increases proto-oncogene expression and phosphoinositide turnover in vascular smooth muscle cells.
To determine whether changes in haemodynamic load, simulated in vitro by mechanically stretching cultured vascular smooth muscle cells, could be transduced into biochemical signals similar to those produced by growth factors. A system was developed which was capable of stretching cultured vascular smooth muscle cells from 0 to 20%. The effect of stretching quiescent vascular smooth muscle cells on both c-fos messenger RNA (mRNA) expression and release of total inositol phosphates was determined over a time interval of 0-360 min. Rat mesenteric artery vascular smooth muscle cells were grown using standard cell culture methods. Induction of the proto-oncogene, c-fos, was determined by Northern blotting. Phosphoinositide breakdown was assessed by measuring [3H]-inositol phosphates released from prelabelled cells. A 20% fixed stretch resulted in a rapid induction of c-fos mRNA which reached maximal levels by 15 min. The amount of c-fos mRNA detected was dependent on the degree of stretch, with maximum induction obtained for 15 and 20% stretch. The effects of mechanical stretch were also assessed on phosphoinositide turnover by measuring [3H]-inositol phosphates released from prelabelled cells. A 20% fixed stretch of vascular smooth muscle cells for 20 min resulted in a 3.2-fold increase in total [3H]-inositol phosphates released compared with unstretched cells. Our results show that mechanical stretch increases proto-oncogene expression and phosphoinositide turnover in vascular smooth muscle cells in vitro. These observations suggest that mechanical stretch and growth factors share common signal transduction pathways which may be important in the development of vascular hypertrophy.